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©  Process  for  preparing  low-fat  nuts. 

Disclosed  is  an  improved  process  for  preparing  low-fat 
nuts,  such  as  peanuts.  Several  problems  have  been  encoun- 
tered  in  commercial  processing  by  prior  art  procedures.  It 
has  been  found  recently  that,  while  the  speed  of  pressing  is 
improved  by  employing  moisture  contents  of  less  than  5%, 
these  products  for  some  reason  cause  excessive  foaming 
during  final  roasting.  It  has  now  been  found  that  high 
pressing  speed  can  be  retained  at  higher  moistures.  It  has 
also  been  found  that  reduced  extraction  of  phosphatides 
which  are  related  to  foam  production  can  be  achieved  by  a 
process  wherein,  after  initially  roasting,  the  nuts  are  pressed 
between  platens  constructed  to  remove  expressed  oil 
through  the  platen  surfaces.  The  pressed  nuts  are  then 
rehydrated  and  roasted. 





BACKGROUND  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  n u t s ;   and  p a r t i c u l a r l y  

to  an  improved   p r o c e s s  f o r   p r e p a r i n g   d e f a t t e d   n u t s .  

The  t e r m  " n u t s "   as  used  in  t h i s   d e s c r i p t i o n   i n c l u d e s  

whole  nu t s   and  p i e c e s   of  nu t s   such  as  p e a n u t s ,   c a s h e w s ,  

almonds,   B r a z i l   n u t s ,   f i l b e r t s ,   p e c a n s ,   w a l n u t s ,   and  the  l i k e .  

For  p u r p o s e s   of  c o n c i s e n e s s   in  d e s c r i p t i o n ,   the  f o l l o w i n g  

d i s c l o s u r e   w i l l   c e n t e r   a round  the   p r o d u c t i o n   of  l o w - f a t  

p e a n u t s .   I t   is   no t   i n t e n d e d ,   however ,   to  be  l i m i t e d   t o  

peanu t s   b e c a u s e   the   p r i n c i p l e s   which  they   w i l l   a p p l y  f o r  

peanu t s   s h o u l d   a p p l y   to  o t h e r   n u t s .  

The  b a s i c   p r o c e d u r e s   for   p r e p a r i n g   p a r t i a l l y - d e f f a t e d  

nuts   have  been  known  for   a  number  of  y e a r s .   For  example ,   i n  

U.S.  P a t e n t   No.  2 , 0 0 3 , 4 1 5   to  Ammann  and  U.S.  P a t e n t   No .  

3 , 2 9 4 , 5 4 9   to  Vix  e t   a l ,   t h e r e   a re   d e s c r i b e d   p r o c e d u r e s   f o r  

p r e s s i n g   t h e   o i l   f rom  nu ts   such  as  p e a n u t s .   B r o a d l y ,   t h e s e  

methods  i n c l u d e   t h e   s t e p s   of  p r e s s i n g   n u t s   u n t i l   the   d e s i r e d  

q u a n t i t y   of  o i l   i s  r e m o v e d ,   and  t h e n   s t e a m i n g   or  c o o k i n g   t h e  

p a r t i a l l y - d e f a t t e d   n u t s   in  w a t e r   u n t i l   t he   n u t s   a r e  

r e c o n s t i t u t e d   to  s u b s t a n t i a l l y   t h e i r   o r i g i n a l   s i z e   and  s h a p e .  

Both  of  t h e s e   p a t e n t s   d i s c u s s   the   v i r t u e s   of  p a r t i a l l y  

d e f a t t e d   n u t s   in   t h e   d i e t .  

In  U.S.  3 , 2 9 4 , 5 4 9 ,  V i x   e t   al  i n d i c a t e  t h a t   the   r e s u l t i n g  

h igh   p r o t e i n   p r o d u c t s   h a v e  e x c e l l e n t  f l a v o r ,  a r o m a ,   t a s t e ,  

t e x t u r e ,   and  a p p e a r a n c e ,   and  g o o d  s h e l f   l i f e .   They  i n d i c a t e  

t h a t   t h e i r   p r o c e s s   can  be  p e r f o r m e d   on  raw,  t o a s t e d ,   b l a n c h e d  

or  u n b l a n c h e d   n u t s   w i t h   e q u i v a l e n t   r e s u l t s .  



One  s e r i e s   of  Examples   d i s c u s s e s   hot   p r e s s i n g   w h e r e i n  

nuts  a re   s t e amed   or  o t h e r w i s e   m o i s t e n e d   and  then   f u r t h e r  

h e a t e d   to  a  t e m p e r a t u r e   (104°C)  l e s s   than   r e q u i r e d   f o r  

r o a s t i n g   fo r   f l a v o r   development  ;   however ,   t h i s   hot   p r e s s i n g  

t e c h n i q u e   r e s u l t e d   e x c e s s i v e   b r e a k a g e .   This  hot   p r e s s i n g  

t e c h n i q u e   is  s i m i l a r   to  t h a t   of  Ammann who  d i s c l o s e d   h e a t i n g  

to  a  t e m p e r a t u r e   of  80°  to  90°C  p r i o r   to  p r e s s i n g .   F u r t h e r  

work  on  the   Vix  e t   al  p r o c e s s   is   d e s c r i b e d   in  a  s e r i e s   o f  

a r t i c l e s   e n t i t l e d   "Development   and  P o t e n t i a l   of  P a r t i a l l y  

D e f a t t e d   P e a n u t s , "   Peanu t   J o u r n a l   a n d  N u t   World,  J a n u a r y   a n d  

F e b r u a r y   1967,  and  an  a r t i c l e   e n t i t l e d   "Low  C a l o r i e   P e a n u t s , "  

Food  P r o c e s s i n g / M a r k e t i n a ,   S e p t e m b e r .  

L a t e r   w o r k e r s ,   e n c o u r a g e d   by  the   a p p a r e n t   appea l   o f  

p r o d u c t s   of   t h a t   type  to  we igh t   c o n s c i o u s   c o n s u m e r s ,   c o n t i n u e d  

to  work  in   t h i s   a r ea .   Because  the   c a l o r i c   d e n s i t y   of  f a t   i s  

tw ice   t h a t   of   p r o t e i n   and  c a r b o h y d r a t e s ,   the   removal   of  such  a  

s i g n i f i c a n t   amount  of  f a t   from  nu t   p r o d u c t s   cou ld   r e s u l t   i n  

s i g n i f i c a n t   c a l o r i e   r e d u c t i o n s .   Moreove r ,   b e c a u s e   t h e s e  

p r o d u c t s   were  t y p i c a l l y   l e s s   dense   t h a n   the   n o r m a l l y   t r e a t e d  

n o n - d e f a t t e d   n u t s ,   ye t   f u r t h e r   c a l o r i e   r e d u c t i o n s   w e r e  

o b t a i n a b l e   In  U.S.  P a t e n t   N o .  3 , 6 4 5 , 7 5 2   to  Bax ley ,   t h e r e   i s  

d i s c l o s e d   a  p r o c e s s   which  is  s a i d   to  improve   the  f l a v o r   o f  

p a r t i a l l y - d e f a t t e d   nu ts   by  q u e n c h i n g   them  in  a  f l a v o r e d   o i l  

a f t e r   r o a s t i n g .   In  U.S.  P a t e n t   N o .  3 , 7 4 0 , 2 3 6 ,   a l so   to  B a x l e y ,  

i t   is  i n d i c a t e d   t h a t   the  r o a s t e d   p e a n u t   f l a v o r   a p p e a r s   to  b e  

r e d u c e d   in   p r o p o r t i o n   to  the  p e r c e n t a g e   of  the   p e a n u t   o i l  

removed  d u r i n g   the  p r e s s i n g   p r o c e s s .   Bax ley ,   however,   d o e s  

not  d i r e c t l y   c o n f r o n t   t h i s   f l a v o r   l o s s   b u t   p r o v i d e s   a  p r o c e s s  



for  i m p r o v i n g   f l a v o r   of  the  nu ts   once  the  f l a v o r   i s  

d i m i n i s h e d .   A c c o r d i n g   to  t h i s   p a t e n t ,   the  d e f a t t e d   nuts  a r e  

r e c o n s t i t u t e d   in  an  aqueous  b i n d e r   s o l u t i o n   which  can  a l s o  

c o n t a i n   f l a v o r s .  

Gannis   et   a l ,   in  U.S.  P a t e n t   No.  4 , 0 4 9 , 8 3 3 ,   a l s o  

r e c o g n i z e d   the  a d v e r s e   e f f e c t   on  the  f l a v o r   and  t e x t u r e   o f  

p a r t i a l l y - d e f a t t e d   n u t s .   To  c o r r e c t   t h i s ,   Gannis  et  a l  

s u g g e s t e d   c o n t a c t i n g   the  p a r t i a l l y - d e f a t t e d   nu ts   with  a  

g l y c e r o l - c o n t a i n i n g   s o l u t i o n   d u r i n g   r e c o n s t i t u t i o n ,   p r i o r   t o  

r o a s t i n g .   They  d i s c l o s e d   t h a t   a f t e r   r o a s t i n g ,   the   t r e a t e d  

nuts   have  improved   f l a v o r ,   t e x t u r e   and  s t o r a g e   s t a b i l i t y .  

The  e x a c t   r e a s o n   for   the  f l a v o r   l o s s   in  the  p a r t i a l l y -  

d e f a t t e d   nu t s   is  not   f u l l y   u n d e r s t o o d .   The  D o c t o r a l  

D i s s e r t a t i o n   of  M.  E.  Mason  e n t i t l e d   P r o c e d u r e s   in  S t u d y i n g  

and  F a c t o r s   i n f l u e n c i n g   the  Q u a l i t y   and  F l a v o r   of  R o a s t e d  

Peanu t s ,   Oklahoma  S t a t e   U n i v e r s i t y ,   1963,  pages   63  and  64 ,  

i n d i c a t e s   t h a t   o i l   p r e s s e d   from  p e a n u t s   c o n t a i n   a l e u r o n e  

g r a i n s ,   among  o t h e r   p a r t i c u l a t e s ,   which  appea r   to  c o n t a i n  

f l a v o r   p r e c u r s o r s .   The  Mason  d i s s e r t a t i o n ,   however ,   was  n o t  

c o n c e r n e d   w i t h   t he   p r e p a r a t i o n   of  l o w - f a t   n u t s ,   bu t   s i m p l y  

g a i n i n g   a  b e t t e r   k n o w l e d g e  o f   t he   s o u r c e   and  i d e n t i f i c a t i o n   o f  

f l a v o r   p r i n c i p a l s   in   p e a n u t s .  

U.S.  P a t e n t   4 , 3 2 9 , 3 7 5   to  Hol loway  and  Wi lk ins   d i s c l o s e s   a  

p roce s s   fo r   p r e p a r i n g   l o w - f a t   n u t s ,   such  as  p e a n u t s   w h i c h  

r e t a i n   more  of  t h e i r   n a t u r a l   f l a v o r   and  t e x t u r e   than  p r o d u c t s  

p r e p a r e d   by  e a r l i e r   p r i o r   a r t   p r o c e d u r e s .   They  d i s c l o s e d   t h a t  

they  had  found  s e v e r a l   f a c t o r s   i m p o r t a n t   to  a c h i e v i n g   a  h i g h  

q u a l i t y   p r o d u c t .   Among  t h e s e   were  p r e - r o a s t i n g   the  nuts  t o  

p a r t i a l l y   d e v e l o p   a  r o a s t e d   nut   f l a v o r   and  c o l o r ,   p r e s s i n g  



only  a f t e r   e q u i l i b r a t i o n   of  the  i n t e r n a l   nut   m o i s t u r e ,   a n d  

l i m i t i n g   the   amount  of  o i l   e x t r a c t i o n .   P r o d u c t s   p r e p a r e d  

a c c o r d i n g   to  the  p r o c e s s   have  a c h i e v e d   commerc ia l   s u c c e s s ;  

however,  the  p r o c e s s i n g   t ime  is  g r e a t e r   than  would  be   d e s i r e d  

and,  whi le   the  p r o c e s s   r e s u l t s   i n  t h e   p r o d u c t i o n   of  more  

a c c e p t a b l e   (whole  or  h a l f ,   bu t   u n b r o k e n )   nu ts   than   the  p r i o r  

a r t ,   improved  y i e l d s   are  s t i l l   d e s i r e d .  

In  cur  European  Patent  Application  No.  84306201.9  (Inventers:  Will ins 
and  Gannis  filed  September  11.  1984  and  published  under  No.  139459  on 
May  2,  1985,  there  is  disclosed  an  imrovenent  in  processing.  There  it  i s  
disclosed  that  adjusting  the  moisture  for  pressing  could  be  accomplished  by 

p r e m o i s t e n i n g   p r i o r   to  the   i n i t i a l   r o a s t   s t a g e   to  i m p r o v e  

p r o c e s s i n g   e f f i c i e n c y   and  d e c r e a s e   the  amount  of  u n a c c e p t a b l e  

n u t s .  

There  r e m a i n s   a  need,   however ,   for   f u r t h e r   i m p r o v e m e n t s  

in  p r e s s i n g   e f f i c i e n c y   as  w e l l   as  p e r c e n t a g e   of  a c c e p t a b l e  

nu t s .   Moreover ,   c o m m e r c i a l   i m p l e m e n t a t i o n   of  t h e s e   p r o c e s s e s  

has  from  t ime  to  t ime  r e s u l t e d   in   e x c e s s i v e   foaming  in  the  h o t  

o i l  b a t h   used  to  f i n a l l y   r o a s t   t he   n u t s .   Ana lyses   i n d i c a t e  

t h a t   the  e x t r a c t i o n   of  p h o s p h a t i d e s   i s   c o n n e c t e d   wi th   t h e  

adver se   foaming  and  t h a t   the   p r o b l e m   is   r e d u c e d   when  h i g h e r  

m o i s t u r e   c o n t e n t s ,   on  the  o r d e r   of  5  to  8%,  are  e m p l o y e d .  

U n f o r t u n a t e l y ,   i t   has  no t   been  p o s s i b l e ,   h e r e t o f o r e   to  a c h i e v e  

c o m m e r c i a l l y   s a t i s f a c t o r y   o i l   e x t r a c t i o n   r a t e s   at   such  h i g h  

m o i s t u r e s .  



It  is  an  aim  of  the  p r e s e n t   i n v e n t i o n   to  p rov ide   an 

improved  p r o c e s s   for  p r e p a r i n g   p a r t i a l l y - d e f a t t e d   nuts  of  h i g h  

e f f i c i e n c y   which  p roduces   high  y i e l d s   of  a c c e p t a b l e   p r o d u c t .  

I t   is  a n o t h e r   and  more  s p e c i f i c   aim  of  the  p r e s e n t  

i n v e n t i o n   to  p r o v i d e   a  p roces s   of  improved  y i e l d   a n d  

e f f i c i e n c y   for   p r e p a r i n g   p a r t i a l l y - d e f a t t e d   peanu t s   w h i c h  

p r o v i d e   a  s a t i s f y i n g   combina t ion   of  peanu t   f l a v o r ,   t e x t u r e ,  

and  m o u t h f e e l   in  a  p e a n u t   p r o d u c t   which  a lso  o f f e r s   a  

s i g n i f i c a n t   r e d u c t i o n   in  c a l o r i c   i n t a k e .  

These  and  o t h e r   aims  are  a ccompl i shed   a c c o r d i n g   to  a t  

l e a s t   the  p r e f e r r e d   embodiments  of  the  p r e s e n t   i n v e n t i o n   w h i c h  

p r o v i d e s   an  improved  p r o c e s s   for  p r e p a r i n g   reduced  c a l o r i e  

r o a s t e d   nu t s   hav ing   good  n a t u r a l   r o a s t e d   f l a v o r   and  t e x t u r e .  

The  p r o c e s s   c o m p r i s e s :   f eed ing   p r e r o a s t e d   n u t s ,   hav ing   a  

uni form  m o i s t u r e   c o n t e n t ,   in to   a  p r e s s i n g   chamber  d e f i n e d   by  a  

c y l i n d r i c a l   chamber  wall   and  two  opposed  p l a t e n s   p e r p e n d i c u l a r  

to  the  c e n t r a l   axis   of  the  chamber  wal l ;   d e c r e a s i n g   t h e  

d i s t a n c e   between  the  p l a t e n s   to  p r e s s   the  nuts   s u f f i c i e n t l y   t o  

exp re s s   o i l   form  the  n u t s ;   removing  o i l   e x p r e s s e d   from  t h e  

nuts   t h r o u g h   d i s c h a r g e   o p e n i n g s   in  at  l e a s t   one  of  s a i d  

p l a t e n s ;   h y d r a t i n g   the   nu t s   to  a  m o i s t u r e   c o n t e n t   s u f f i c i e n t  

to  cause  the  nuts   to  r e g a i n   a p p r o x i m a t e l y   t h e i r   normal  s h a p e  

dur ing   a  r o a s t i n g   s t e p ; - a n d   r o a s t i n g   the  n u t s .  



BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  i n v e n t i o n   w i l l   be  b e t t e r   u n d e r s t o o d   and  i t s  

a d v a n t a g e s   more  a p p a r e n t   from  t h e   f o l l o w i n g   d e t a i l e d  

d e s c r i p t i o n ,   e s p e c i a l l y   when  read  in  l i g h t   of  the  a p p e n d e d  

drawings   w h e r e i n :  

F i g u r e   1  i s   a  p e r s p e c t i v e   view  s c h e m a t i c a l l y   d e p i c t i n g   a  

p r e s s i n g   a p p a r a t u s   u s e f u l   a c c o r d i n g   to  the  i n v e n t i o n ;   and  

F i g u r e   2  is   an  e n l a r g e d   view  o f  a   s i n g l e   p l a t e n   emp loyed  

in  the  p r e s s   of   F ig .   1 .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

The  p r e s e n t   i n v e n t i o n   e n a b l e s   the  p r o d u c t i o n   o f  

p a r t i a l l y - d e f a t t e d   nu t s   of  a l l   v a r i e t i e s   wh i l e   r e t a i n i n g   a  

h igh  d e g r e e   of   t h e i r   n a t u r a l   f l a v o r   and  aroma.  The  nuts   c a n  

be  b l a n c h e d   or  u n b l a n c h e d   as  d e s i r e d .   S i m i l a r l y ,   the   nu ts   c a n  

be  whole  or  s p l i t   d e p e n d i n g   upon  the  d e s i r e d   e n d - u s e .  

I t   h a s . b e e n   d e t e r m i n e d   a c c o r d i n g  t o   t h e  p r e s e n t   i n v e n t i o n  

t h a t   the  n a t u r a l   p e a n u t   or  o t h e r   nu t   f l a v o r   and  t e x t u r e   can  b e  

o b t a i n e d   to  t he   same  degree   as  in  the   p r o c e s s e s   of  H o l l o w a y  

and  W i l k i n s ,   and  W i l k i n s   and  Gann i s ,   r e f e r r e d   to  above  w h i l e  

improv ing   the   e f f i c i e n c y   a n d  r e s u l t s   of   the   p r o c e s s .   The 

p r e f e r r e d   p r o c e s s   r e d u c e s   p h o s p h a t i d e   e x t r a c t i o n   which  h a s  

been  r e l a t e d   to  foaming  d u r i n g   f i n a l   o i l   r o a s t i n g .   The 

p r o c e s s   a l s o   d e c r e a s e s   p r e s s i n g   t i m e .   There   is  ev idence   what  

the  p r o c e s s   of   the   i n v e n t i o n   i m p r o v e s   y i e l d s   of  a c c e p t a b l e  

nu t s ,   p r o d u c i n g   f e w e r  c r a c k e d   ( u n a c c e p t a b l e )   nu ts   and  more  

whole  ( u n s p l i t   and  u n c r a c k e d )   n u t s .  



Accord ing   to  the  i n v e n t i o n ,   n u t s ,   such  as  p e a n u t s ,   a r e  

s u b j e c t e d   to  an  i n i t i a l   r o a s t i n g   o p e r a t i o n   and  t h e n   p r e s s e d   a t  

a  c o n t r o l l e d   m o i s t u r e   c o n t e n t   a f t e r   d e c o r t i c a t i n g   and  b e f o r e  

or  a f t e r   b l a n c h i n g .   I t   is  p r e f e r r e d   to  remove  the  nut   s h e l l ,  

i . e . ,   d e c o r t i c a t e ,   p r i o r   to  the  r o a s t i n g   o p e r a t i o n ,   to  s a v e  

energy  and  to  enab le   e f f i c i e n t   m o i s t u r e   c o n t r o l .   Also,   w h e r e  

r o a s t i n g   in  o i l   is  d e s i r e d ,   the  o u t e r   s h e l l   w i l l   f u r t h e r   c a u s e  

l o s s e s   of  o i l .   B l a n c h i n g ,  i . e . ,   r emoving   the  sk in ,   i s  

p r e f e r r e d   in  some  r e s p e c t s   and  is  l e s s   p r e f e r r e d   in  o t h e r s .  

For  example ,   where  red   sk in   p e a n u t s   are  to  be  a i r   r o a s t e d ,   i t  

is  somet imes   p r e f e r r e d   to  l e a v e   the  sk ins   on  u n t i l   a f t e r   t h e  

i n i t i a l   r o a s t i n g  o p e r a t i o n .  T h i s   has  been  s u g g e s t e d   as  a  

means  to  improve  f l a v o r .   However,  where  the  i n i t i a l   r o a s t   i s  

to  be  done  by  o i l   r o a s t i n g ,   i t   is  u s u a l l y   p r e f e r r e d   to  b l a n c h  

p r i o r   to  r o a s t i n g .  

The  m o i s t u r e   c o n t e n t  f o r   p r e s s i n g   is   c o n t r o l l e d   to  a  

l e v e l   e f f e c t i v e   fo r   o i l   r e m o v a l ,   p r e f e r a b l y   to  w i t h i n   t h e  

range  of  from  about   4  to  abou t   8%.  M o i s t u r e   c o n t e n t s   of  a b o v e  

5%  are  p r e f e r r e d   as  t hey   b e s t   a c h i e v e   the  a d v a n t a g e s   o f f e r e d  

by  the  i n v e n t i o n .   Most  p r e f e r r e d   m o i s t u r e s   a t   t h i s   s t a g e   a r e  

from  5  to  7%.  The  d e s i r e d   m o i s t u r e   c o n t e n t   can  be  a c h i e v e d   b y  

f i r s t   p r e - r o a s t i n g   and  t hen   m o i s t e n i n g   and  e q u i l i b r a t i n g ,   o r  

i t   can  be  done  as  d i s c l o s e d   by  W i l k i n s   and  Gann i s ,   t h i s   l a t t e r  

p r o c e d u r e   be ing   p r e f e r r e d .   A c c o r d i n g   to  t h a t   d i s c l o s u r e , .  

i n i t i a l   r o a s t i n g   is  c o n d u c t e d   on  nu t s   h a v i n g   a  s u i t a b l e  

m o i s t u r e   c o n t e n t   for   a  p e r i o d   of   t ime  and  a t   a  t e m p e r a t u r e  

e f f e c t i v e   to  d e v e l o p   a  r o a s t e d   nu t   f l a v o r   and  c o l o r   and  t o  

a c h i e v e   the  d e s i r e d   m o i s t u r e   c o n t e n t .   T y p i c a l l y ,   t h i s   w i l l  

r e q u i r e   r o a s t i n g   at  an  i n i t i a l   nut   m o i s t u r e   c o n t e n t   of  f r o m  

abou t   8  to  about   12%  and  a  t e m p e r a t u r e   of  from  abou t   120°C  t o  

about   175°C.  More  p r e f e r r e d   m o i s t u r e s   p r i o r   to  r o a s t i n g   a r e  



w i t h i n   the  range   of  from  10  to  11%.  Where  the  nuts  have  a  

s u i t a b l e   m o i s t u r e   c o n t e n t ,   they  can  be  r o a s t e d   in  t h i s   i n i t i a l  

s t age   d i r e c t l y   as  i s ,   wi th   no  need  for  w e t t i n g . .   This  h o w e v e r ,  

i s  n o t   t y p i c a l ,   b e c a u s e   nuts   in  t h e i r   raw  s t a t e   a r e  m o s t   o f t e n  

a v a i l a b l e   at  m o i s t u r e s   of  around  7  to  8%,  and  are  we t t ed   b y  

s u i t a b l e   means  to  b r i n g   t h e m  t o   the   p r e f e r r e d   m o i s t u r e  

c o n t e n t s   for   p r o c e s s i n g   a c c o r d i n g   to  the   i n v e n t i o n .   Any 

s u i t a b l e   means  can  be  employed,   such  as  s imp le   s p r a y i n g ,  

f o l l owed   by  h o l d i n g   for   a  t ime  e f f e c t i v e   to  absorb   the  d e s i r e d  

amount  of  m o i s t u r e .   The  amount  of  w a t e r   s p r a y e d   should   b e  

measured  to  p r e v e n t   e x c e s s i v e   h y d r a t i o n   b e c a u s e   s u b s e q u e n t  

d r y i n g   e i t h e r   s e p a r a t e l y   or  as  p a r t   of  the   i n i t i a l   r o a s t   t e n d s  

to  cause   f l a v o r   l o s s .   A  hold  time  of  abou t   4  to  10  m i n u t e s  

should   be  s u f f i c i e n t ,   a l t h o u g h   any  t ime  which  is  e f f e c t i v e   c a n  

be  employed.   While   no t   p r e f e r r e d ,   due  to  i t s   e x p e c t e d  

r e d u c t i o n   in  f l a v o r ,   the   nu ts   can  be  m o i s t e n e d   wi th   wet  s t e a m .  

P r e f e r a b l y ,   n u t s   which   t y p i c a l l y   have  an  i n i t i a l   m o i s t u r e   o f  

about   7  to  abou t   8%,  are   s p r a y e d   wi th   s u f f i c i e n t   wa te r   at   1 5 °  

to  30°C  to  b r i n g   the   m o i s t u r e   c o n t e n t   of  the   nu t s   up  to  a b o u t  

10  to  11%  a f t e r   h o l d i n g   a t   15° to   30°C  fo r   a b o u t  5   m i n u t e s .  

A f t e r   a s s u r i n g   a  s u i t a b l e   m o i s t u r e   c o n t e n t ,   the  nuts   a r e  

r o a s t e d   by  any  e f f e c t i v e   means  under   c o n d i t i o n s   of  t ime  a n d  

t e m p e r a t u r e   to  d e v e l o p   a  r o a s t e d  n u t   f l a v o r   and  c o l o r   and  t o  

a c h i e v e   the  d e s i r e d   m o i s t u r e   c o n t e n t   fo r   e f f i c i e n t   p r e s s i n g   t o  

remove  o i l '   w i t h o u t   unduly   damaging  the  n u t s .   For  a i r  

r o a s t i n g ,   the   t ime  w i l l   t y p i c a l l y   be  in  the  range  of  f r o m  

about   2  to  abou t   60  m i n u t e s .   Oil  r o a s t i n g   t imes   w i l l   b e  

s h o r t e r .   P r e f e r a b l y ,   t h i s   i n i t i a l   r o a s t i n g   o p e r a t i o n   w i l l   b e  

done  in  a i r   a t   a  t e m p e r a t u r e   of  from  abou t   135°C  to  a b o u t  



165°C  for  a  p e r i o d   of  from  about   3  to  about   15  minu te s .   The 

r o a s t i n g   shou ld   be  as  r a p i d   as  p o s s i b l e   c o n s i s t e n t   w i t h  

m a i n t e n a n c e   of  mode ra t e   t e m p e r a t u r e   and  uni form  m o i s t u r e  

c o n t e n t s   t h r o u g h o u t   the  c r o s s - s e c t i o n s   of  the  i n d i v i d u a l   n u t s .  

Where  long  r o a s t   t imes   are  employed,   i t   is  n e c e s s a r y   to  u s e  

h i g h e r  i n i t i a l   m o i s t u r e   con tends   and  e x c e s s i v e   f l a v o r   is  l o s t  

by  v o l a t i l i z a t i o n .   Where  t e m p e r a t u r e s   are  too  i n t e n s e ,  

f l a v o r s   are  a l s o   v o l a t i l i z e d   too  r a p i d l y .   P r e s e n t l y ,   a i r  

r o a s t i n g   at  a b o u t   155°C  to  about   165°C  for   from  a b o u t  4   t o  

about   8  m inu te s   a p p e a r s   op t imum.  

In.  a d d i t i o n   to  d e v e l o p i n g   the  f l a v o r   and  the  c o l o r   of  t h e  

nut ,   t h i s   i n i t i a l   r o a s t   a l so   p a r t i a l l y   d e n a t u r e s   the  p r o t e i n  

and  r e d u c e s   the   m o i s t u r e   c o n t e n t   to  the  d e s i r e d   l e v e l ,  

p r e f e r a b l y   from  5  to  7%.  I t   is  p o s s i b l e   to  r o a s t   to  l o w e r  

m o i s t u r e   c o n t e n t s ;   however ,   the  a d v a n t a g e s   of  the  i n v e n t i o n  

w i l l   be  l e s s   p r o n o u n c e d   as  the  m o i s t u r e   c o n t e n t   d e c r e a s e s .   I n  

the  case  of  b l a n c h e d   p e a n u t s ,   i t   i s   p o s s i b l e   to  e s t a b l i s h   a  

c o l o r i m e t r i c   s t a n d a r d   to  d e t e r m i n e   the  d e s i r e d   e n d - p o i n t   f o r  

r o a s t i n g .   A c c o r d i n g   to  t h i s   p r o c e d u r e ,   an  Agt ron   c o l o r  

p h o t o m e t e r   is  employed   in  the  g reen   mode  u s i n g   the  12  and  90% 

p l a t e s   to  d e f i n e   the  s c a l e .   With  t h i s   as  a  s t a n d a r d ,  

r e f l e c t a n c e   v a l u e s   of  from  about   25  to  abou t   40,  t y p i c a l l y  

about   33,  are  b e l i e v e d   to  be  about   optimum  in  te rms  of  f l a v o r  

and  o v e r a l l   p h y s i c a l   c h a r a c t e r i s t i c s   of  the   p r o d u c t   n u t s .  

The  p r e - r o a s t e d   n u t s ,   hav ing   the  d e s i r e d   m o i s t u r e   a n d  

degree   of  r o a s t ,   are   then   p r e f e r a b l y   c o o l e d   to  a  t e m p e r a t u r e  

s u i t a b l e   for   p r e s s i n g   and  are  t h e n   p r e s s e d   by  a  t e c h n i q u e  

which  is  s u i t a b l e   fo r   e x t r a c t i n g   and  e f f i c i e n t l y   removing  f r o m  

the  e x t r a c t i o n   zone  from  about   20  to  about   60%  of  the  i n i t i a l  



oil   c o n t e n t   of  the   nut .   The  t e m p e r a t u r e   of  the  nuts  d u r i n g  

p r e s s i n g   s h o u l d   be  m a i n t a i n e d   to  a ch i eve   e f f i c i e n t   o i l  

removal .   T e m p e r a t u r e s   of  from  about   20°  to  about   50°C  a r e  

t y p i c a l   of  t h o s e   e f f e c t i v e .   Cool ing   can  be  a c h i e v e d   b y  a n y  

s u i t a b l e   means,   such  as  by  f o r ced   d r a f t   ambient   a i r   c o o l i n g  

. t u n n e l .  

A f t e r   c o o l i n g ,   the  nu t s   are  p r e s s e d   by  means  such  a s  

shown  s c h e m a t i c a l l y   in  the  f i g u r e s   at  p r e s s u r e s   which  i n c r e a s e  

s t a g e w i s e   up  to  abou t   2500  p s i g   for   from  about   10  to  about   20 

minutes .   I t   has  been  d e t e r m i n e d   a c c o r d i n g   to  the   p r e s e n t  

i n v e n t i o n   t h a t  t h e   use  of  the  r e l a t i v e l y   high  m o i s t u r e  

c o n t e n t s ,   e . g . ,   of  from  abou t   5  to  7%,  r e s u l t s   in  d e c r e a s e d  

e x t r a c t i o n  r a t e s   and  i n c r e a s e d   p r o c e s s i n g   t imes   when  the  n u t s  

are  p r e s s e d   in  c o n v e n t i o n a l   c a g e - t y p e   p r e s s e s   of  the  Carver   o r  

Anco  type .   These  p r e s s e s ,   as  wel l   as  o t h e r s ,   c o n v e n t i o n a l l y  

employ  l a r g e   d i a m e t e r   p l a t e n s   wi th   s u b s t a n t i a l l y   f l a t ,  

unvented   s u r f a c e s .   Movement  of  the   p l a t e n s   t o g e t h e r   u n d e r  

p r e s s u r e   c a u s e s   l i p i d   m a t e r i a l   to  be  exuded  from  the  nu t s ,   b u t  

due  to  the  p l a s t i c i t y   of  the   n u t s   and  the  c o m p o s i t i o n   of  t h e  

l i p i d   m a t e r i a l   b e i n g   exuded  at  t h e s e   high  m o i s t u r e   c o n t e n t s ,  

the  flow  of   the   l i p i d   m a t e r i a l   from  the  p r e s s   cake  is  g r e a t l y  

r e s t r i c t e d .   For  example ,   a  t y p i c a l   p r e s s   w i l l   i n c l u d e  

s u b s t a n t i a l l y   f l a t   me t a l   p l a t e s   hav ing   a  d i a m e t e r   of  about   20 

inches ,   c a u s i n g   the  l i p i d   m a t e r i a l   to  move  as  much  as  t e n  

i n c h e s  t h r o u g h   the   bed  of  nu ts   which  is  b e i n g   compressed   i n t o  

a  p r e s s   cake .   The  r e s i s t a n c e   to  flow  causes   i m p r a c t i c a l l y  

long  p r e s s i n g   t imes   at  the  h i g h e r   m o i s t u r e   c o n t e n t s   found  t o  

be  a d v a n t a g e o u s   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n .  



R e f e r e n c e   to  F igs .   1  and  2  shows  a  type  of  p re s s   wh ich  

has  been  found  to  overcome  t he se   d i f f i c u l t i e s   and  to  p e r m i t  

r a p i d   and  e f f i c i e n t   o i l   removal ,   even  at  m o i s t u r e   c o n t e n t s   i n  

the  p r e f e r r e d   range  of  5  to  7ro.  Fig.   1  s c h e m a t i c a l l y  

r e p r e s e n t s   in  f r o n t   e l e v a t i o n   a  p r e s s   hav ing   four   chambers  1 2 ,  

14,  16  and  18.  Each  of  t he se   chambers   is  d e f i n e d   by  an  o u t e r  

c y l i n d r i c a l   w a l l ,   showing  the  d rawings   as  20,  22,  24  and  2 6 ,  

and  two  opposed   p l a t e n s ,   two  of  which  can  be  seen  in  t h e  

b r o k e n - a w a y   view  in  Fig.  1  .  There ,   the  o u t e r   c y l i n d r i c a l   w a l l  

20  is   shown  p a r t i a l l y   broken  away  r e v e a l i n g   the  i n t e r i o r   o f  

the  chamber  12  and  the  a s s o c i a t e d   p l a t e n s   28  and  3 0 .  

R e f e r e n c e   to  Fig  2  shows  an  e x p l o d e d ,   e n l a r g e d   s c h e m a t i c   v i e w  

of  the  component   p a r t s   of  chamber  12.  The  p l a t e n   28  is  shown 

t h e r e   to  have  a  fo raminous   s u r f a c e ,   be ing   c o v e r e d   by  a  s e r i e s  

of  mesh  s c r e e n s   c o n s t r u c t e d   of  s t a i n l e s s   s t e e l   w i r e s .   The 

s c r e e n s   a re   s e c u r e d   to  the  p l a t e n   body  32  by  s u i t a b l e   means  

such  as  b o l t   34.  The  d e t a i l   of  the   s c r e e n s   and  the   method  o f  

a t t a c h m e n t   to  a  p l a t e n   body  can  be  seen   b e t t e r   by  r e f e r e n c e   t o  

the  p l a t e n   body  36  which  is  a d a p t e d   to  ho ld   s c r e e n s   on  each  o f  

i t s   opposed   s u r f a c e s .   P l a t e n   s u r f a c e   30  w i l l   s l i d e   i n t o  

chamber  wa l l   20  to  oppose  p l a t e n   s u r f a c e   28  which  w i l l   a l s o  

s l i d e   t h e r e i n .   Each  of  the  p l a t e n   s u r f a c e s  w i l l   p r e f e r a b l y   b e  

formed  wi th   a  f o r aminous   s u r f a c e   i n c l u d i n g   s c r e e n s   such  as  38  

and  40,  a g a i n   s e c u r e d   by  s u i t a b l e   means  such  a s  b o l t s   42.  T h e  

p r e f e r r e d   a r r a n g e m e n t   w i l l   i n c l u d e   t h r e e   s c r e e n s   of   i n c r e a s i n g  

c o a r s e n e s s   from  the  o t h e r   p r e s s i n g   s u r f a c e   to  the  s u p p o r t i n g  

r e a r   s u r f a c e .   In  one  p r e f e r r e d  a r r a n g e m e n t ,   the  o u t e r m o s t  

f ine   s c r e e n   w i l l   have  12  wi res   by  250  wi res   per   s q u a r e   i n c h ,  

the  midd le   s c r e e n   w i l l   have  20  w i r e s   by  20  wi res   per  s q u a r e  



inch,  and  the  base   s c r e e n   w i l l   have  14  w i r e s   by  14  wires  p e r  

square   inch.   The  s c r e e n s   w i l l   o v e r l y   a  p l a t e n   body  having  a  

s e r i e s   of  oi l   r e l e a s e s   p a s s a g e s   formed  t h e r e i n .   As  shown  i n  

the  d rawings ,   p l a t e n   body  3 6  c o n t a i n s   a  s e r i e s   o f  c o n c e n t r i c  

c i r c u l a r   grooves  44  which  are  r a d i a l l y   i n t e r c o n n e c t e d   by  a  

s e p a r a t e   s e r i e s   of  d i a m e t r i c a l l y   p o s i t i o n e d   g rooves   46  and  4 8 .  

In  o p e r a t i o n ,   nu t s   w i l l   be  f i l l e d   i n t o   the  p r e s s i n g  

chamber  in  the  c o n f i g u r a t i o n   shown  in  F ig .   1  to  s u b s t a n t i a l l y  

c o m p l e t e l y   f i l l   The  chamber  d e f i n e d   by,  f o r   example,   chamber  

wal l   20  and  opposed   p l a t e n s   28  and  30  which  are  p o s i t i o n e d  

p e r p e n d i c u l a r   to  the  c e n t r a l   ax is   of   the   chamber  w a l l .  

F i l l i n g   of  the '   chambers   is  a c c o m p l i s h e d ,   for   example,  b y  

f e e d i n g   measured  amounts  from  hopper s   50,  52,  54  and  56  i n t o  

t h e i r   r e s p e c t i v e   c h a m b e r s .   Upon  c o m p l e t i o n   of  the  f i l l i n g  

o p e r a t i o n ,   h y d r a u l i c   p r e s s u r e   is  a p p l i e d   from  means  ( n o t  

shown)  to  p l a t e n   body  32  which  then   f o r c e s   p l a t e n   28  a g a i n s t  

30  and  p l a t e n   body  36  a g a i n s t   the  n e x t   s u c c e s s i v e   p l a t e n   o n  

down  the  l i n e   t o w a r d s   the   r i g h t   s i d e   of  the   drawing.   The  

chamber  wal l s   12,  14,  16  and  18  are  s l i d a b l y   engaged  on  means 

not   shown  to  p r o g r e s s   w i t h   the  movement  of   the   p l a t e n s   and  t h e  

nu ts   cha rged   w i t h i n   t he   chambers   to  m a i n t a i n   them  in  t o t a l l y  

e n c l o s e d   r e l a t i o n .   As  t h e  n u t s   are  c o m p r e s s e d   between  t h e  

p l a t e n s   as  they  move  t o g e t h e r   under   p r e s s u r e ,   o i l   is  e x p r e s s e d  

and  p a s s e s   t h r o u g h   the   f o r a m i n o u s   s u r f a c e   on  the  p l a t e n s   f o r  

d i s c h a r g e   e f f i c i e n t l y   by  means  of  g rooves   44,  46  and  48  in  t h e  

p l a t e n   body  from  which  i t   f lows  from  the   chambers   th rough   o i l  

d i s c h a r g e   ducts   58,  60,  62,  64  and  66  in   the  a c c o m p a n y i n g  

m a n i f o l d   68  and  d i s c h a r g e   tube  70 .  



The  d i s t a n c e   be tween   the  opposed  p l a t e n s   in  any  chamber ,  

such  as  28  and  30  in  chamber  12,  is  p r e f e r a b l y   l e s s   (when  f u l l  

but  p r i o r   to  p r e s s i n g )   than  the  d i a m e t e r   of  the  p l a t e n s .   T h i s  

w i l l   most  p r e f e r a b l y   be  l ess   than  150  mm.  When  the  s u i t a b l e  

amount  of  p r e s s u r e   is   a p p l i e d   to  ach ieve   the  d e s i r e d   degree  o f  

e x t r a c t i o n ,   the  p l a t e n s ,   of  cou r se ,   w i l l   be  spaced  at  a  l e s s e r  

d i s t a n c e ,   thus  d e c r e a s i n g   p r o p o r t i o n a l l y   to  the  degree   o f  

p r e s s i n g   the  d i s t a n c e   which  the  l i p i d   m a t e r i a l   e x p r e s s e d   f r o m  

the  nuts   must  t r a v e l   to  be  removed  t h r o u g h   the  f o r a m i n o u s  

s u r f a c e   of  the  p l a t e n s   and  the  a s s o c i a t e d   means  for   r e m o v i n g  

i t   from  the  chamber .   Most  p r e f e r a b l y ,   the  p l a t e n   s e p a r a t i o n  

upon  c o m p l e t i o n   of  p r e s s i n g   w i l l   be  abou t   one  h a l f   of  t h e  

spac ing   p r i o r   to  p r e s s i n g .  

A  p re s s   which   can  be  employed  e f f e c t i v e l y   for   t h e  

pu rposes   of  the  p r e s e n t   i n v e n t i o n   is  c o n s t r u c t e d   by  the  C a r l e  

&  Montanar i   Inc.   Company  for  the  p u r p o s e   of  e x t r a c t i n g   c o c o a  

b u t t e r   from  l i q u i d   cocoa  s l u r r i e s .   P r e s s e s   of  t h i s   type  c a n  

be  mod i f i ed   to  a c h i e v e   the  p u r p o s e s   of  the   p r e s e n t   i n v e n t i o n  

simply  by  p r o v i n g   s u i t a b l e   f e e d i n g   means  which  can  be  s i m p l y  

e n l a r g e d   feed  o p e n i n g s   such  as  at   72  in  chamber  12  and  a n  

a p p r o p r i a t e  h o p p e r   such  as  those   shown  as  50,  52,  54  and  5 6 .  

Upon  c o m p l e t i o n   of  the  p r e s s i n g   o p e r a t i o n ,   the   c h a m b e r s  

are  opened  in  t h e i r   n o r m a l l y   d e s i g n e d   f a s h i o n   by  moving  p l a t e n  

body  32  h y d r a u l i c a l l y   to  the  l e f t   which  causes   the  movement  

a l so   of  the  r e m a i n d e r   of  the  p l a t e n   b o d i e s   to  remove  t h e  

l e f t m o s t   p l a t e n   from  w i t h i n   the  chamber  wal l   of  each  c h a m b e r .  

The  nuts   are  t hen   d i s c h a r g e d   i n to   shoo t   74  and  c o l l e c t i o n   b i n  

76.  To  begin   the   nex t   cyc l e ,   the  p l a t e n   body  32  is  a g a i n  

h y d r a u l i c a l l y   moved  to  the  r i g h t   to  the  p o s i t i o n   shown  i n  



Fig.  1  for   l o a d i n g   the  nex t   s u c c e s s i v e   cha rges   i n to   t h e  

i n d i v i d u a l   p r e s s i n g   chambers .   I t   w i l l   be  r e a l i z e d   t h a t   a  

g r e a t e r   number  or  a  l e s s e r   number,  even  a  s i n g l e ,   chamber  c a n  

be  employed  where  d e s i r e d .  

The  e x a c t   t imes  and  p r e s s u r e s   fo r   o i l   e x t r a c t i o n   can  b e  

v a r i e d   as  d e s i r e d   to  o b t a i n   the  d e s i r e d   degree   and  r a t e   o f  

e x t r a c t i o n ,   the   p r e s s u r e   is  p r e f e r a b l y   b r o u g h t   s t a g e w i s e   t o  

the  d e s i r e d   maximum  p r e s s u r e   over   a  p e r i o d   of  about   15 

minu tes .   The  p r e s s u r e   a p p l i c a t i o n   w i l l   s t a g e w i s e   be  b r o u g h t   up  

to  the  p r e s s u r e   of  about  2500  p s i g .  

The  n u t s   are  f l a t t e n e d   and  u n d e s i r a b l y   dense  a f t e r   t h e  

p r e s s i n g   o p e r a t i o n   and  must  be  t r e a t e d ,   s u c h   as  by  h y d r a t i o n ,  

to  r e t u r n   them  to  a p p r o x i m a t e l y  t h e i r   n a t u r a l   shape .   I t   i s  a n  

advan tage   of  the  p r o c e s s   of  the   i n v e n t i o n   t h a t   the   nuts   a r e  

l o o s e l y   p a c k e d   and  do  not   adhe re   i n t o   a  s o l i d   mass.  They  c a n  

be  r e t u r n e d   to  a p p r o x i m a t e l y   t h e i r   o r i g i n a l   s i z e   and  s h a p e  

with  min imal   a d d i t i o n   of  w a t e r .   I t   is  d e s i r e d   to  o b t a i n   b u l k  

d e n s i t i e s   of   l e s s   than  abou t   0.50  grams  pe r   cub ic   c e n t i m e t e r  

for  u n c o a t e d ,   o i l - r o a s t e d   n u t s ,   and  most  d e s i r a b l y   w i t h i n   t h e  

range  of  from  about   0.40  to  0.45  grams  per   cub ic   c e n t i m e t e r .  

P r o d u c t s   p r e p a r e d   a c c o r d i n g   to  the  i n v e n t i o n   hav ing   t h e s e   b u l k  

d e n s i t i e s   o f f e r   s i g n i f i c a n t   c a l o r i e   r e d u c t i o n s   on  a  v o l u m e  

ba s i s   w h i l e   s t i l l   r e t a i n i n g   a  n u t - l i k e   c runch   and  chew.  T h e s e  

bulk  d e n s i t i e s   are  d e t e r m i n e d   by  f i l l i n g   a  500  c u b i c  

c e n t i m e t e r   g r a d u a t e d   c y l i n d e r   w i th   n u t s ,   d e t e r m i n i n g   t h e  

weight   of  the   nu t s ,   and  d i v i d i n g   the   we igh t   in  grams  by  t h e  

volume  in  c u b i c   c e n t i m e t e r s .  

The  d i s t o r t e d ,   p a r t i a l l y - d e f a t t e d   nuts   are  p r e f e r a b l y  

h y d r a t e d   by  c o n t a c t i n g   them  wi th   wa te r ,   t y p i c a l l y   a t   a  



t e m p e r a t u r e   of  a b o u t  2 0 ° C .   Higher   wa t e r   t e m p e r a t u r e s ,   in  t h e  

range  of  from  abou t   20°C  to  75°C  a l so   may  be  used.  The 

c o n t a c t i n g   is  c o n d u c t e d   for   a  p e r i o d   of  time  s u f f i c i e n t   t o  

absorb  s u f f i c i e n t   wa te r   to  cause   the  nuts  t o   r e g a i n  

a p p r o x i m a t e l y   t h e i r   normal  shape  upon  f i n a l   r o a s t i n g :  

Depending  upon  the  deg ree   of  h y d r a t i o n ,   the  nuts   may  e x p a n d  

i m m e d i a t e l y   or  only  d u r i n g   r o a s t i n g .   T y p i c a l l y ,   m o i s t u r e  

c o n t e n t s   of  l e s s   than   30%,  p r e f e r a b l y   l e s s   than  25%,  and  m o s t  

p r e f e r a b l y   from  abou t   7  to  l e s s   than   10%,  based   upon  the  t o t a l  

weight   of  the  r e h y d r a t e d   n u t s ,   w i l l   be  e f f e c t i v e .   L i m i t i n g  

the  w a t e r   c o n t e n t   d u r i n g   t h i s   s t a g e   in  p r o c e s s i n g   m i n i m i z e s  

the  removal   of  f l a v o r s   d e v e l o p e d   d u r i n g   the  i n i t i a l   r o a s t .  

Moreover,   i t   d e c r e a s e s   the  chance  t h a t   f l a v o r   p r e c u r s o r s   w i l l  

be  l e a c h e d   by  the  r e h y d r a t i o n   medium,  and  the  loss   of  f l a v o r s  

deve loped   d u r i n g   f i n a l   r o a s t i n g   by  a  mechanism  t hough t   to  b e  

akin  to  s team  d i s t i l l a t i o n   where  the  e s c a p i n g   steam  c a r r i e s  

off   the  v o l a t i l e   f l a v o r s .   The  w a t e r   can  be  c o n t a c t e d   b y  

immers ion  or  s p r a y i n g ,   wi th   s p r a y i n g   be ing   p r e f e r r e d .   The 

water   can  c o n t a i n   any  s u i t a b l e   t e x t u r i z i n g   of  f l a v o r i n g  

a d d i t i v e s   as  may  be  d e s i r e d .  

The  r e h y d r a t e d ,   p a r t i a l l y - d e f a t t e d   nu t s   must  be  d r i ed   a n d  

r o a s t e d   to  o b t a i n   the  f i n a l   r o a s t e d   nu t   p r o d u c t .   Roas t i ng   a n d  

d ry ing   are  t y p i c a l l y   c o n d u c t e d   at  the   same  t ime  and  can  b e  

a c c o m p l i s h e d   in  any  s u i t a b l e   manner .   T y p i c a l l y ,   the  a r t  

r e c o g n i z e d  t e c h n i q u e s   of  dry  r o a s t i n g   and  o i l   r o a s t i n g   a r e  

e f f e c t i v e   to  a c h i e v e   the   d e s i r e d   d e g r e e   of  f l a v o r  a n d   c o l o r  

deve lopmen t   wh i l e   a t   the   same  t ime  d r y i n g   the  nuts   to  a  

m o i s t u r e   c o n t e n t   which  is  e f f e c t i v e l y   low  to  p rov ide   t h  

d e s i r e d   c runch   and  chew  p r o p e r t i e s .   Typ ica l   r o a s t i n g  



t e m p e r a t u r e s  o f   from  abou t   120°C  to  a b o u t  1 8 5 ° C ,   p r e f e r a b l y  

from  about   135°C  to  about   175°C  can  be  employed.   Typical   o i l  

r o a s t i n g   t imes   w i l l   be  w i t h i n   the  range   of  from  about  2  t o  

a b o u t  1 0   m i n u t e s ,   and  more  p r e f e r a b l y   w i l l   be  w i t h i n   t h e  

n a r r o w e r   range  of  from  about   4  to  6  m i n u t e s .   One  p r e f e r r e d  

se t   of  c o n d i t i o n s   i n v o l v e s   r o a s t i n g   a t   165°C  fo r   4.5  m i n u t e s .  

The  f i n a l   r o a s t i n g   s tep   shou ld   be  s u f f i c i e n t   in  i n t e n s i t y  

and  d u r a t i o n   to  a c h i e v e   the  optimum  f l a v o r   and  c o l o r  

deve lopment   d e s i r e d   for   the  p a r t i c u l a r   p r o d u c t   end -use .   As  i s  

the  case  of  the   i n i t i a l   r o a s t i n g   o p e r a t i o n ,   the   m o i s t u r e  

c o n t e n t   w i l l   most  u s u a l l y   be  r e d u c e d   to  a  l e v e l   of  l e s s   t h a n  

about   3%  and  p r e f e r a b l y   is  r educed   to  a  l e v e l  o f   at  l e a s t   2% 

o r  l e s s ,   most  p r e f e r a b l y   about   1.5%.  Again  he re ,   in  the  c a s e  

of  b l a n c h e d   p e a n u t s ,   the  Agtron  c o l o r   p h o t o m e t e r   can  b e  

employed  to  s t a n d a r d i z e   the  degree   of  r o a s t .   In  one  t y p i c a l  

o p e r a t i o n ,   the   d e v i c e   is  employed  in  the   g r een   mode  with  0  a n d  

75%  p l a t e s   d e f i n i n g   the  s c a l e   on  which  a  r e a d i n g   of  from  a b o u t  

35  to  about   60  is   p r e f e r r e d .   Most  p r e f e r a b l y ,   the   r e a d i n g  

w i l l   be  w i t h i n   the  r ange   of  from  40  to  4 5 .  

When  the   d e s i r e d   degree   of  r o a s t   i s   a c h i e v e d ,   i t   i s  

i m p o r t a n t   to  r educe   the   t e m p e r a t u r e  o f   t he   nu t s   r a p i d l y   s o  

t h a t   they  do  not   become  bad ly   o v e r - r o a s t e d   or  bu rned .   T h i s  

can  be  a c c o m p l i s h e d   by  dumping  them  r a p i d l y   from  the  r o a s t i n g  

a p p a r a t u s   and  f l u s h i n g   them  wi th   a  s t r e a m   of   ambient   a i r ,  

Where  the  nu t s   are  a l l o w e d   to  drop  from  the  r o a s t i n g   a p p a r a t u s  

and  f l u s h i n g   them  w i th   a  s t r eam  of  a m b i e n t   a i r .   Where  t h e  

nuts  are  a l l o w e d   to  drop  from  the  r o a s t i n g   a p p a r a t u s   f o r  a  

s i g n i f i c a n t   f a l l   and  are  sp read   u n i f o r m l y   on  an  open  mesh  



conveyor ,   i t   is  u s u a l l y   not  n e c e s s a r y   to  o v e r t l y   b l o w  a i r   o n t o  

the  hot  nuts   to  a c h i e v e   c o o l i n g .  

A f t e r   the  r o a s t i n g   o p e r a t i o n ,   and  p r e f e r a b l y   a f t e r  

c o o l i n g ,   the  nu t s   can  be  coa ted   with  v a r i o u s   f l a v o r i n g   a g e n t s ,  

a l l s p i c e ,   c innamon,   c love ,   car roway,   bay,   sage,   g i n g e r ,   b a s i l ,  

and  the  l i k e ,   which  can  be  employed  a l o n e   or  with  c o n d i m e n t s  .  

such  as  s a l t ,   p e p p e r ,   monosodium  g l u t a m a t e ,   and  the  l i k e ;  

t e x t u r i z e r s   such  as  g l y c e r i n e ;   and  b i n d e r s   such  as  n a t u r a l  

gums,  d e x t r i n s ,   g e l a t i n ,   suga r s ,   a n d  t h e   l i k e .   Where  t h e  n u t s  

are  dry  r o a s t e d ,   a  p o r t i o n   or  a l l   of  the   added  m a t e r i a l s   c a n  

be  i n t r o d u c e d   p r i o r   to  c o m p l e t i o n   of  the  r o a s t i n g   o p e r a t i o n .  

The  f o l l o w i n g   examples   are  p r e s e n t e d   for   the  purpose   o f  

f u r t h e r   i l l u s t r a t i n g   and  e x p l a i n i n g   the   p r e s e n t   i n v e n t i o n   a n d  

are  not   to  b e  t a k e n   as  l i m i t i n g   in  any  r e g a r d .   U n l e s s  

o t h e r w i s e   i n d i c a t e d ,   a l l   p a r t s   and  p e r c e n t a g e s   are  by  w e i g h t ,  

and  are  based   on  the   t o t a l   we igh t   of  the   p r o d u c t   at   t h a t  

p a r t i c u l a r   s t a g e   in   p r o c e s s i n g .  

EXAMPLE 

This  example  i l l u s t r a t e s   the  p r o d u c t i o n   of  p a r t i a l l y -  

d e f a t t e d   r o a s t e d   p e a n u t s   a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n -  

Raw  r e d s k i n  V i r g i n i a   e x t r a  l a r g e   p e a n u t s   (7%  wate r )   a r e  

sp rayed   wi th   s u f f i c i e n t   water   to  r a i s e   t h e i r   m o i s t u r e s   to  11% 

and  he ld   f o r   f i v e .   minutes   under  a m b i e n t   c o n d i t i o n s   d u r i n g  

which  the  m o i s t u r e   is  abso rbed .   The  n u t s   are   then  p r e r o a s t e d  

in  a  f o r c e d   d r a f t   oven  at   160°C  for   6  m i n u t e s   and  15  s e c o n d s  

to  deve lop   f l a v o r   and  c o l o r   in  t h e  n u t   p r i o r   to  p r e s s i n g .   The  

r o a s t e d   nu ts   have  a  m o i s t u r e   c o n t e n t   of  a p p r o x i m a t e l y   5X  u p o n  



removal  from  the  r o a s t e r   and  c o o l i n g   to  room  t e m p e r a t u r e   by  

fo rced   d r a f t   ambien t   a i r   (20°C) .   The  nu ts   are  then  b l a n c h e d  

by  means   of  a  whole  nu t   b l a n c h e r ,   c o l o r   s o r t e d ,   and  t e s t e d   on 

an  Agtron  c o l o r   p h o t o m e t e r ' i n   the  green   mode  employ ing   the  12 

and  90%  p l a t e s .   The  p e a n u t s   e x h i b i t   a  r e a d i n g   of  about   3 3 .  

A f t e r   b l a n c h i n g ,   the  p e a n u t s   are   p l a c e d   i n t o   a  Car le   & 

Montanar i   four   pot   p r e s s   hav ing   p l a t e n s   wi th   d i a m e t e r s   of  350 

mm,  spaced  at  90  mm  p r i o r   to  p r e s s i n g   and  at  about   45  mm  u p o n  

c o m p l e t i o n   of  the  p r e s s i n g   c y c l e .   The  p r e s s u r e   is   a p p l i e d   t o  

the  p l a t e n s   s t a g e w i s e   over   a  f i f t e e n   minute   p e r i o d .   The  

p r e s s u r e   is  r a i s e d   to  a  maximum  of  2500  p s i .   P r e s s i n g   u n d e r  

t h e s e  c o n d i t i o n s   removes  abou t   52%  of  the  o r i g i n a l   o i l   c o n t e n t  

of  the  p e a n u t s .   The  p a r t i a l l y - d e f a t t e d   nuts   are  t h e n  s p r a y e d  

with  water   at   20°C.  The  p e a n u t s   a t   t h i s   p o i n t   in   p r o c e s s i n g  

c o n t a i n   about   7%  m o i s t u r e .   The  r e h y d r a t e d   p e a n u t s   are  t h e n  

immersed  in  v e g e t a b l e   o i l   m a i n t a i n e d   at  165°C  for   about   5 . 5  

minutes   to  a ch i eve   t h e   f i n a l   r o a s t   which  i n d i c a t e s   a  40  

r e a d i n g   on  the  Ag t ron   c o l o r   p h o t o m e t e r   employed  in  the  g r e e n  

mode  wi th   the  s c a l e   d e f i n e d   by  the  0  and  75%  p l a t e s .   T h i s  

p r o d u c t   e x h i b i t s   a  bu lk   d e n s i t y   of   about   0.44  grams  per   c u b i c  

c e n t i m e t e r   and  has  an  a c c e p t a b l e   a p p e a r a n c e ,   in  terms  of  t h e  

number  of  c r a c k s ,   and  has  good  t e x t u r e   and  good  f l a v o r .  

The  above  d e s c r i p t i o n   is   p r e s e n t e d   f o r   t h e  p u r p o s e   o f  

t e a c h i n g   the  p e r s o n   of  o r d i n a r y   s k i l l   in  the   a r t   of  how  t o  

make  and  use  the  i n v e n t i o n .   I t   is  not   i n t e n d e d   to  d e t a i l   a l l  

those   obv ious   m o d i f i c a t i o n s   and  v a r i a t i o n s   of  the   i n v e n t i o n  

which  w i l l   become  a p p a r e n t   to  the  s k i l l e d   worker   upon  r e a d i n g  

the  d e s c r i p t i o n .   I t   i s   i n t e n d e d ,   however,   t h a t   a l l   s u c h  

obvious   m o d i f i c a t i o n s   and  v a r i a t i o n s   be  i n c l u d e d   w i t h i n   t h e  

scope  of  i n v e n t i o n .  



1.  A  p r o c e s s   for   p r e p a r i n g   r o a s t e d ,   p a r t i a l l y - d e f a t t e d . n u t s  

c o m p r i s i n g :   f e e d i n g   p r e - r o a s t e d   n u t s ,   hav ing   a  u n i f o r m  

mo i s tu r e   c o n t e n t ,   i n to   a  p r e s s i n g   chamber  d e f i n e d   by  a  

c y l i n d r i c a l   chamber  wall   and  two  opposed  p l a t e n s   p e r p e n d i c u l a r  

to  the  c e n t r a l   ax i s   of  the  chamber  w a l l ;   d e c r e a s i n g   t h e  

d i s t a n c e   b e t w e e n   the  p l a t e n s   to  p r e s s   the  nu t s   s u f f i c i e n t l y   t o  

express   o i l   from  the  n u t s ;   removing  o i l   e x p r e s s e d   from  t h e  

nuts  t h r o u g h   d i s c h a r g e   opening   in  at   l e a s t   one  of  s a i d  

p l a t e n s ;   h y d r a t i n g   the  nuts   to  a  m o i s t u r e   c o n t e n t   s u f f i c i e n t  

to  cause  the  nu t s   to  r e g a i n   a p p r o x i m a t e l y   t h e i r   normal  s h a p e ;  

and  r o a s t i n g   the  n u t s .  

2.  A  p r o c e s s   a c c o r d i n g   to  c la im  1  w h e r e i n   the  d i s t a n c e  

between  t h e  p l a t e n s   when  the  chamber  is  f u l l   but   p r i o r   t o  

p r e s s i n g   i s   s m a l l e r   than  the  d i a m e t e r   of  the  p l a t e n s .  

3.  A  p r o c e s s   a c c o r d i n g   to  c l a im  2  w h e r e i n   the  d i s t a n c e  

between  the   p l a t e n s   when  the  chamber  is   f u l l   is  l e s s   t h a n  

150 mm. 

4.  A  process  according  to  claim  1,  2  or  3  wherein  at  least  one 

p l a t e n   i n c l u d e s   means  for   removal   of  the  o i l   e x p r e s s e d   f r o m  

the  n u t s ,   c o m p r i s i n g   a  f o r aminous   s u r f a c e   c o v e r i n g   a  p l a t e n  

body  which  i n c l u d e s   c h a n n e l s   in  c o m m u n i c a t i o n   wi th   s a i d  

foraminous   s u r f a c e .  



5.  A  . p r o c e s s   a c c o r d i n g   to  c la im  4  where in   both  p l a t e n s  

i n c l u d e   means  as  d e f i n e d   t h e r e i n   for   removal   of  the  o i l  

e x p r e s s e d   from  the  n u t s .  

6.  A  process  according to  claim 4  or  5  wherein  said  foraminous 

s u r f a c e   c o m p r i s e s   a  mesh  of  s t e e l   w i r e s .  

7.  A  process  according  to  any  preceding  claim  wherein  the  nuts  are 

p r e s s e d   s u f f i c i e n t l y   to  remove  from  abou t   20  to  about   60%  o f  

the  o i l   c o n t e n t   of  the   n u t s .  

8.  A  p r o c e s s   a c c o r d i n g   to  c l a im  7  whe re in   the  nuts   a r e  

p r e s s e d   to  remove  from  abou t   35  to  about   55%  of  the  o i l .  

9.  A  process  according  to  any  preceding  claim  wherein  the  nuts  a re  

peanu t s   which  have  been  r o a s t e d   s u f f i c i e n t l y   to  deve lop   a  

r o a s t e d   p e a n u t   f l a v o r   and  a  c o l o r   v a l u e   of  from  25  to  40  a s  

measured  by  an  Agt ron   c o l o r   p h o t o m e t e r   employing   the  12  a n d  

90%  p l a t e s   in  the  g r e e n   mode .  

10.  A  process  according  to  any  preceding  claim  wherein  the  i n i t i a l  

r o a s t i n g   is  done  by  a i r   r o a s t i n g   a t   a  t e m p e r a t u r e   of  f r o m  

about   135°C  to  175°C  for   a  t ime  of  from  about   2  to  60  m i n u t e s  

to  a  m o i s t u r e   c o n t e n t   of  from  abou t   5  to  about   7%  by  w e i g h t ,  

and  the  n u t s   are  c o o l e d   p r i o r   to  p r e s s i n g .  

11.  A  process  according  to  any  preceding  claim  wherein  the  nuts  are 

b l a n c h e d   p e a n u t s   a t   a  m o i s t u r e   c o n t e n t   p r i o r   to  p r e s s i n g   o f  

to  8%  by  w e i g h t .  



12.  A  process  according  to  any  preceding  claim  wherein  the  moisture 

c o n t e n t   of  the  nu t s   p r i o r   to  f i n a l   r o a s t i n g   is  w i th in   t h e  

range  of  from  abou t   8  to  about   12%. 

13.  A  p r o c e s s   a c c o r d i n g   to  c l a im  12  where in   the  nuts   a r e  

r e h y d r a t e d   to  a  m o i s t u r e   c o n t e n t   w i t h i n   the  range  of  f r o m  

about  7  to  abou t   10%. 

14.  A  process  according  to  any  preceding claim  wherein  the  nuts  are 

peanu t s   and  the   r o a s t i n g   a f t e r   p r e s s i n g   is  c o n t i n u e d   u n t i l   t h e  

co lo r   r e a c h e s   a  v a l u e   of  from  about   35  to  45  as  measured  by  a n  

Agtron  c o l o r   p h o t o m e t e r   employ ing   the  0  and  75%  p l a t e s   in  t h e  

green  mode.  

15.  A  p r o c e s s   fo r   p r e p a r i n g   r o a s t e d ,   p a r t i a l l y   d e f a t t e d  

p e a n u t s   c o m p r i s i n g :  

p r e p a r i n g   p e a n u t s   for  p r e s s i n g   by  p r e - r o a s t i n g   t h e m  

s u f f i c i e n t l y   to  p r o d u c e   a  r o a s t e d   p e a n u t   f l a v o r   and  c o l o r   a n d  

by  o b t a i n i n g  a   u n i f o r m   m o i s t u r e   c o n t e n t   of  from  5  to  7%; 

f e e d i n g   the   p e a n u t s   i n t o   a  p r e s s i n g   chamber  d e f i n e d   by  a  

c y l i n d r i c a l   chamber   wal l   and  two  opposed  p l a t e n s   h a v i n g  

fo raminous   s u r f a c e s   and  p o s i t i o n e d   p e r p e n d i c u l a r   to  t h e  

c e n t r a l   ax i s   of  the   chamber  wal l   at   a  d i s t a n c e   l e s s   than  t h e  

d i a m e t e r   of  the  c h a m b e r ;  

p r e s s i n g   the  p e a n u t s   be tween  the  p l a t e n s   to  exp re s s   f r o m  

about   20  to  abou t   60%  of  the  o r i g i n a l   o i l   c o n t e n t   of  t h e  

p e a n u t s ;  

removing  o i l   from  the  p e a n u t s   t h r o u g h   the  f o r a m i n o u s  

p l a t e n   s u r f a c e s ;  



h y d r a t i n g   the  p e a n u t s   t o . a   m o i s t u r e   c o n t e n t   s u f f i c i e n t   t o  

cause  the  p e a n u t s   to  ' r e g a i n   a p p r o x i m a t e l y   t h e i r   normal  s h a p e  

dur ing   a  r o a s t i n g   s t e p ;   and  

r o a s t i n g   the   p e a n u t s .  
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